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XNTRODUCTIQN 



in the investigation desorited in references.! to. 3, 
it was found desirable to allow the head of a machine- 
cpuntersunk rivet to protrude a definite amount ahove the 
skin surface "before driving and then to remove the pro- 
truding portion after driving. In this vf ay , tight and 
smooth' rivet s were obtained even though large tolerances 
in countersunk depth were permitted. 

This paper presents the results of a similar inve.s- 
tigation in which the heads of Du Pont explosive counter- 
sunk rivets were allowed to protrude varying amounts 
ahove the skin surface Taefore expansion and the protrud- 
ing portions were removed after expansion, 

SPECIMENS AND TEST PROCEDURE 



The specimens for this investigation consisted of 
two sheets' of 24.S-T aluminum alley riveted together in 
the form of a lap joiitt with twp l/8-inch countersunk 
Du Pont explosive rivets, as shown in figure 1. All 
rivets were expanded within 1.5 to 6 seconds after a 
Du Pont • rivet ing iron was applied. The protruding por- 
tions of the countersunk heads were then removed with a 
flush-rivet milling tool siinilar to the one descrihed In 
reference 4, 

The height of the rivet head aTsove or "below the skin 
sfurface "before expansion is designated hi^ , positive 

when the rivet head is at'ove the skin surface and nega- 
tive when the rivet head is below the skin surface. 

The testing procedure was the same as that used in 
the investigation of reference 1. 



2 



It was concl-uded in reference 1 that a comparison of 
the quality of machine-countergunlc riveted joints on the 
"basis of maximum load alone is not justified; the yield 
load as a measure of tightness is a "better criterion Of 
the strength q.uality of a flush-riveted joint. The yield 
load is defined as the shear load p«r rivet for which the 
sheets are permanently displaced an amount equal to 4 per- 
cent of the rivet diameter. This definition is ar"bitrary 
and corresponds, in a measure, to the ar"bitrary defini- 
tion of yield point commonly specified for aircraft mate- 
rials. 

The variation of yield load and maximum load with 
h^ is shown in figure 2 for the two sheet thicknesses 

used. This figure indicates that tight rivets are o"b- 
tained if the countersunk heads are allowed to protrude 
a"bove the skin surface "before expansion and the protrud- 
ing portions are removed after expansion. The increas- 
ing tightness when h-^ increases may "be due to one or 

more of the following factors": 

1, Increase in shoulder height ( s) 

2, Decrease in countersunk depth (o) 

3, Movement of charged portion of rivet shank from 

outside the sheets to partly within the sheets 

On the "basis of these few tests, it would- appear de- 
sirable to investigate the p08sl"bllity of filling the en- 
tire shank with an explosive charge in order to permit 
greater tolerances in the diameter of the drilled hole 
and still produce consistently tight rivets. This advan- 
tage might outweigh the disadvantage of the reduced maxi- 
mum load that would result from the decrease in cross- 
sectional area of the rivet shank. 
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